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tc8a&3jtxTV>5 Q jt^bfy h»*fB L r, /BLrtt, t>^7>^5 

1 r JCg&fcSftSfc&lC ^^7fM©NMOS52 r , 53 r ?:/riT, -t 2 - 
*»DL, /D HZmmZtlZ^Zo rtl^(Z)NMO S 5 2 . , 5 3 j( 52 r 
, 5 3 r li. #JJg#tfi# CADtCg^VNT, ?!J7Kl/^f3-^6 0^imfleI 
S&7 OfrfcfBHWStlS J^tCfcoT^S. 
[0 0 5 1 ] 

^JT KUXf3-if6 0 te, #17 KU;*te#C ADtf^it^tifcil^lC, £*i 
^HiLt^MifCl, C2, Cn(D^©^ftl^lol: "H" JCLT 
ffi^SfcCDTJ&So ?!J7 K 0 ©fflsfrfflllcfcl:, 7 0 # 
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[0 0 5 2] 

#m#®8& 7 0 littJUffl©^ *;K7 1S:*ltfey, K 7 1 &3g£t 7 

2 $r^ltgttfiGND{C7°;H^>$tl§tWC, >f 7 3 (C^M£ 

tlTVx^ 0 7 3 (DtfciijWtt, 2 A^JCON AND 7 4© — ^©A^ffilKC 

g^B$*lTVN£ 0 NAND 7 4 <Z)ftfi^(D A^WlC tt, <B^$Aii:^©-^B#|!g£ 

w " l " " h " zwrnm^ i NT^^tis j:e>&c& 

oTV^ 0 N AND 7 4 (D&±M\$J - KNC 0 (C^M^tl, I©;-FNC0 
&C$!!$lfg# Y F D iS^±5 £ *l£ J: -5 IC & o T Vn 3 „ 
[0 0 5 3] 

7-KNCOte, ta-X7 5 l 5:^1X7 - KNC 1 (C^MStl, Z.0)J- 
KNC 1 ^ta-X7 5 2 IkftLX J - KNC 2 (Cg£M£ *lT <^ J^TIbTOC 
, ta-X7.5 2 , 7 5 3 , 7 5 n &/rbt, 7- KNC 3, NC4, -, 

NC n#^M£*lTV^ 0 ;-FNCn(t PMOS 7 6 ^btiltfiVC 
C&Cg^£*l£££;lC, PMO S 7 7 £/rLT®^fi&VCCtC^|^$4xTV^ 
0 PMO S 7 6 <D*f— h tCli, 0JWM#Y F DfiU 2/ A- 9 7 8 
4X, PMO S 7 7<Df- Mete, ;-FNCnffliW>A-^795:/rbT 
^*ltb*lT^£o rtl^(Z)PMOS 7 6, 7 7, fcZf^ yA—9 7 9 fC <t -S^^p 
0{&T\ 7- KNCn(D«&7^#£*l-5 <ke>{C&oT^£o 
[0054] 

^JOTIUgS7 O tt, ^iJ7FbXf3-^6 O^^^^^tlS^'J^ffi-tC j 
&C#fj£LT, ^tl^tiy - KNC j <D WOl'V*y/*7ffl'&Zn2> 2 OfflTG 
8 0., 81. bTV\£ 0 TG80 • H J - KNC j W "L" (D^iC^-> 
fcMtteV. "H" CD^lC^*7^h^S%©-efeSo — TG8 1.lt V 
- KNC j ^ "L" <Dmz*7ftm "H" ©l^tC^^^flBil&S*;©*? 

[0 0 5 5] 

TG 8 0 . ©fflj&flJH:, tfy hJ«*fB L j , / B L j Z> 7*4 V ^M<Z) 

NMO S 5 2 • , 5 3. <D#- h JCSa&StlT V*-5. TG 8 1 . (D&jlM 

J J J 

tt> tfy hUttB L j+1 , /BLj+1 CMt5^>f«yfffl©NMOS5 2 j +1 
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, 5 3 j blzmmZftT^Z, ?(JlMtCn(:MtSTG8 

1 n ©ffi;fcfl|H V VffiittB L r , /BLr(CMt5X>f7fffl©NM 

OS5 2 r , 5 3 r <D>f- htCggiftStlTV^So 
[0 0 5 6] 

f-?«DL, /DLIt 'J - K7>^9 0tCg&K3*lTV^5„ U - K7>"7 
9 011 t-*-^ISDL, /DHZmffiZtlfc^V hmMB L j , /BLj©tf 
£ifi|@LT " H " "L" ©f- *fS#D B ^m^fS ^©tfeS. U-K 

T>^9 ocDffiTjfliRcte, m-fiKvvy 10 0 A#|g&3ft"0*&. 
[0 0 5 7] 

W>y77l0 0Att; ZXti<»^feW1$mfa>f- V (JgtT, TNORj £ 
104&tbtfe»J, ^fflNOR 1 04 COH 1 CD AiJilRC, # D 

B##X.£*l£ J^lC&oTV^,, — N O R 1 0 4 CD|g 2 CD A^WC H 4 
KtKh&W&V- V (J^T, r A -N D J fcVO) 10.5^3*1, 3CDAND 
1 0 5 CDA7JWC, Wf^YFDiliSSIftRRT, C R T#^* e>tlS tPk 
tC, Mi^XF*W>A-^ 1 0 6 ^^bT-^^^tl-S i^lC^oTVNS.o N 
OR104 CDm^WCti;, PMOS 1 0 2tNMOS.l 0 3 ICiSCMO S^f > 

* $ tl S J: -5 (C & o T V % § „ 
[0 0 5 8] 
friz, &9kft<DMfti:WLm-t& a 

Jt^^^EUiZ^CD^^tC^SoT, D R AMCDAy K3 1 , 7 1 JCRBftC.^D 
-y^^M^itT. "H" l/^;bCDf?#£MlU f*l*En&*xv*&fTe>. 3 
CDB^ ^^n^llI^^-VCD^^ ^VNtt^D-^CD 

««M3-*RRT, CRT. MfflHilfYFDIi 
"H" WflfS#XF& "L" £*ltC«fc»J, W^77l00 

ACDAND 1 0 5CDm^fg#« "H" *1&»J, ffiTJT 1 - * D O U T «, U - KT 
>-^9 0^^m7J$tl^5 r -^fS#DB{CM^^< > ^{C " H " 
[0 0 5 9] 
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•7<DmM*&^t)W&-tZ>£.. AND 1 0 5©ffi;frfg-£«: "L" £fc»J, &±S"r 

H" , "L" izmfrtz* 

[0 0 6 0] 

U,%km&^^V ZiZ&^T, [iJijf-^DOUT» "H" ~£&Z>Z.£$:m 

Ay K3 1, 7 lCD-^iC "H" <7^#£MJ-rS<Z>T\ ifSij;t>y7 7 l 0 
0A©AND10 5©ffiM^li "L" dftJCiU, ffiiJT-*-#DOU 

Ttt, U- FT>^9 0^e,ffi^7$tlST-*-^M#DB{C^CT "H" , "L" 

[0 0 6 1 ] 

J^_t^)i;-9(C. ^©^1 ©HMmODRAMte, 2o0«fRRT, C 
RT$r|S|^{cTOb^i:^fC, ^t-^DOUT$: "H" tCSJg-r £ ffi^Ay 
77lOOA&|lT^S. 3*UCJ;U, MIC ^ U i*;i/tf)i>tW^#iE 

L < $ tiT vx.g> ^ x v V -T * Z. H &T* £ Z> £ e> m&tf$>£ „ 

[0 0 6 2] 

j]?%V7 7 1 0 OBtt, @l*0W'y77l 0 0 A iCfSATsgtt £ *l£ fetf) 
T% Ell cf»(DM3l^^ii©MlliCtt^il©^#^#StlTV^ 0 
[0063]' 

^©W-y77l OOBlt t»ff#RRT\ CRT, WlfYFD, & 
t>*-f 1 0 6T'HK§tlfelWifXF^Aij$tlS4AA©NAND 1 

0 7l:tlt^5„ NAND1 0 7©MH 2A^J©NAND 1 0 8©-^ 
(Z)A*{BffC^$tl, ^<£>N AND 1 0 8 ©ftfi7jtf) A;fr$HCte, U-FT>^9 
0^^m*^n-5>T i -^M-^DB^#x.? 3 tl-6 J:e>{C&oTVN£„ N AND 1 0 
8tf)ffi;fr{!|lCte, PMO S 1 0 2 tNMO S 1 0 3 fCi£CMO S >f yA-*1$ 

mmztix&v. ^©cmo s-r >^^-^^^m*^-^DouT^fflij$ti^ 
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[0 0 6 4] 

Z.(D&jlA«j7T 1 0 0 Bt*H KHf^RRT, C RT, Mltf^YF 
Difi "H" T*, fW»flM*XF*S "L" OQB^C©^ NAND1 0 7©ffi2rtB*# 
"L" fcJ?fc»J, ffiiJT-^DOUTH T r -^«#DBiC0|^^<, SiC "L" 

-e©fB©s&fm, fill ©HJg^ffii:iiaT% ^©m^&^ft- So 

[0 0 6 5] 

04 (a) ~ (d) Ji, *!§^©||3<D^J6^MS:^-rm*Ay 7T©taS!&|g 
T*&S„ 3tie>(Z>#ffi*^»y 77 1 0 0 C~ 1 0 0 Fli, ^4x^*10 1 tp<7> ft* 
A»y77l 0 0 AJCft*"Ct8t7b*lS%<Z)T% 0 1 £&ii(7>gfmc 

[0 0 6 6] 

04 (a) ©W>/77l 0 0CH 01 tp<Dmj3rtv 77 1 0 0 AiCfctf 
SAND 1 0 5 5: 3 AifflAN D 1 0 5 AtCf^^T, 0JW^#Y FDffl A^J 5:# 
B&L7it>(7)T*&£o 04 (b) ©Wy77l0 0Dlt Hl^fflffi* 

A-y77l OOAICfe^SANDl 0 5 §:3AA©AND 1 0 5 A (Cft/lS £ & 
{C, >f 1 0 6 £}5!1I&U ftff^I'fg^XF(7)Ai7 : &*ISSLfe : fo(Z)'efeS 0 

/ftlfc, 1W«Hg#XF, Y F D IH^(CSS^"t"S d i: J£l?tfr& ^(7>f£fi(7)|fr 

[0 0 6 7] 

04 (c) ®^t-y77 1 0 0 Eft, 0 3 (7)ffi;d A y 7 7 10 0 BtCfeWS 
N AN D 1 0 7 ^3A7J0NAND 1 0 7 AlZftjLT. ffl&f£^ Y F DOA7J £ 
^H&Lfcfc^T&S. *7c, 04 (d) 0W*;77lOOFI4, 03(73*77 
;t^77l OOBCfcWSNANDl 0 7 & 3 AtKDN AND 1 0 7 AtC-ft/LS 
il&SC, >f 1 0 6 SrSgfifcU ffl»^#XF©A>&&#l&Lfc S 

. ^ftlti, OTi^XF, YFD&HBfrfctegg^S-fcliT-^&V^ -£(7>ffi 

[0 0 6 8] 
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jjAv7 7 i o oGit mi rpay&jjAyyr l o o aiz ft zxtstvi bti&*)<D 

[0 0 6 9] 

i©»*Ay7r 10 0G(t »HS#XF *l£-f 10 6$: 

ZW(yrt-Z 1 0 60{B^f^2A*©NAND 1 0 9 (D — ^(DA^m 
tCgM83*lTV^5. NAND1 O9©ffi^0AA«tCti, Mi^RRT^x 
^tlTVN^,, ^ifCRTtKHi^Y FDte, 2Ai3©NANDll 

OC^Pjtlt^S. NAND10 9, 1 1 0 (Z)ffi;fr{ffi!tt, 2AA0AND11 
1 ©A#flltC&gB3*l, iCDANDl 1 ltf>ffi#W#> ^Witfi^tSfD^- 
h (£AT, TENORj fcV^) 1 1 2©-^(DAij{a!l{C^M$tlTVA^ 0 EN 
OR 1 1 2<Dm^<DK±sm\Z\,t. T-'-^fS-^D B^-^X.^tlTVA^ 0 ENOR1 
1 2©miJ{l!lli> PMOS 1 0 2 iiNMOS 1 0 3 IC J: £ CMO S > A- # tC 

mmzn> 3©cMos-f>A-^*^aiijf-^DouT^iii*$ti§j;e)i: 

[0 0 7 0] 

^©ffiijAy T7r 10 0 GTIt %^^^U-fe;i/©Xm^(Ct^mM#RRT{C 
"H" ^-^X^tlTfJWM-^XF^ "L" JC&££. NAND109(DWf 
# "L" £&U> AND1 1 l«ffi^7##^ "L" IC&3 0 i*UC£U, t-*-^ 
f^DB^^tltai*f-^DOUTi:bTffiiJ$tl-5„ IHI^C 
CRTfC "H" ifi&Z.btlXfflWfe^YFDtf "H" {C&££, NAND 110 
©ffiM^A^ " L " AND1 1 KD&jim^ft "L" IC & 5 „ Zl *UC J: 

»K T-mDB^SftttliAf-fDOUTtUffi^ailS. 
[0 0 7 1 ] 

L" CD^fIC li. NAND 10 9, 1 10©[UMftt "H" t*e o £*UC«fc»J 
■ , AND1110Wf(i "H" h&*J, ^-*te#DBtt£«S;ri? , tCffl;ft 
f 1 -* DOUTt LTHJ^^tlSo 
[0 0 7 2] 
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j^±©j;e>{c, ^<z)H4 <Dmmmm<Dint}^v 77 1 0 0 at. n^kt^v-e 
& & ^ x. v ? -r z. t. ^ s h v x e> m&tf& & . 

[0 0 7 3] 

i0W<y7 7 1 0 0 Hti, ^fs-^RRTilftJ^ff-^XF^^x^nS 2 
AAONAND 1 1 3 |$gM§#CRT£>f 1 1 4T*^Stlfe0J^I 

@^YFDA«#ie>nS2AA©NAND 1 l~5$:tLT^^ 0 N AND 1 1 3 
, 1 1 5tf)ffi;d#!H±, 2A*©NAND1 1 6©A*Wi:^S*l, 1©N AN 
Dl 16fflffi*I^ y - FN 1 1 lCgM^$;ftTV%S 0 
[0 0 7 4] 

JEic, 30ffii]A>)/7 7 l 0 o Hit. tStevcci: ;-KNi 2©rif:, 
»JSCigM£*l£PMO S 1 1 7 tNMO S 1 1 8 &^LT£>j, i©PMOS 
1 17i:NMO Sl 1 8CD>f- h*V-KNl 1 tCg&&3*lTVx<5. 7 - 

FN 1 2 tfitfiGNDOWCH PMOS.l 0 2 hNMO S 1 0 3 IC «fc 5 C 
M O S > A — # tfrWtfi $ T V x <£> „ CMO S >f> A;fr{R[fC&, 7 s - # 
i#DB^>/1-^ 1 0 2 £^LT#X.<d*1, ffi*«^e>ffi*f-*DOUT 

[0 0 7 5] 

^offiM'^7 7 i o oHTit %&*^v^)i<D&mmz.m$i<D®yffim^x 

F, YFD*<iEbVM//<^/tC^e>«:V^^, HPf3, «HlfRRT# "H" VM 
fffXF^ "H" , StU^CRT^ "H" TlMfYFD^ "L 

" IC©#, NAND1 1 6(7)ffiijfi# (BP*>, /-KN1 1) # "H" £ 

&£ Q d*UC<fc PMOS1 17^7^1, NMOS118^>tIi:^ 
U, ;-FNl 2 ©ifiliVCC-V t (fiU VtttNMOSl 18©M1 
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# 

BE) Z.(Dfc&>. ffi*f-^DOUT0 "H" ©tfi(t tltfiVCC 

[0 0 7 6]. 

?-fc*B3NC&, y - FN 1 1 It "L" i:4S„ ZL*UC<fc*J, PMOS117W 
>^H> NMOSl 1 8*^7^1^^^ J - FN 1 2 (ifltfiVCCt^ 
ot, ffiAf-^DOUTO "H" tIifiVCC*t'±#t5. 
[0 0 7 7] 

e> tc, z-wms&mmmmo&jirtvz/T i o o h», tcs^ihj 
$ tir v% s fcis-fr & ^ x y * -r -5 r £ #t? £ & i: v \ e> & & „ 

[0 0 7 8] 

r©W*;7r 2 0 0lt i/y 9 DtXDRAM (J^T. S D R A 

[0 0 7 9] 

ffi77#-f ^ >^*lififiaS&2 1 0&, ^-^fg-S-DB&^Dy *^CLKICR 
JBLTlK^31ffiS-*Sfctf>©7U ^7D*;^ (J£AT, rpFj'fcV^) 211 

J!)©TG2 13, 2 14, 2 1 5 T*m&(,£ tlT V>5 0 
[0 0 8 0] 

ffi77#-f ^ >^MMEIS&2 1 Otlt W^S/ 1 WifLTU 
"H" (CLTTG2 1 3 fctf^ttflRJC U 9 U y *M#C L K H D v 

Wff LT2, LT 3 £ "H" (CUT, TG2 14, 2 1 5*t>«JBK:U 
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[0 0 8 1 ] 

, CRT, MIJtffXF, YF-D©HSS:AIIA, Jt^^^E U -fe^/©W«|SfiD« 

- # D O U T & ffi 7J f 3 #> © m Bl # » $ tt'X V * £ . 
[0 0 8 2] 

HPl3> i(JDffiijA^77 2 0 0S, |«^RRTt>f>;t-^2 2 1T'S« 

s nfesi»^f x f e> ns 2 a*® n a n d 2 22^, UMmkc^T n 

fflffl^g^Y FDi$l0-x.t>tl2> 2 A7J<Z>N AND 2 2 3 fe^LTV^S. N AND 2 
2 2, 2 2 3©ffi7J$!lte> 2 A*©NAND 2 2 4 tCgJtt'Stl, IfflNAND 2 
2 4^&ffi*S*l5«l»f^LT4*«, NOR225—22 7 A 7J{!KC 

^A^flS «fc5tC&oTV^ 0 NOR 2 2 5 — 2 2 7 (Z>tfS#<Z>A7j{H!RC ti, -e*l 
-^tlffclffltfS^ L 1~L 3 *U Itlf>©NOR2 2 5~2 2 7^&, -£*l 

ftiWi^LT i~lt3^, tB7j^-r ^ >ygH»ia8i2 i o izJ*z.t>nz> £ 

[0 0 8 3] 

3©tfiAA^77 2 0 0{t F F 2 1 2 0>m7Jfg# £3€lC 1 VUvVM 

mnnmm^n&tc^coF f 228 ^btsu, i©f f 2 2 scom^wfc, 

M»ff LT4T*W$tlSTG2 2 9 #8M8S*lT V^5. T G 2 1 3 ~ 2 1 5 
, 2 2 9 (Dffi7Jffi!l«> -f 2 3 0 i^LTPMO S 2 3 1 tNMOS 2 3 

2 IC iSCMO S>f >/1-*lC8M83*W iOCMOS>f>^-*fr&fflAf- 
^DOUT^m±$tlS <fce>tC&oTV>£ 0 
[0 0 8 4] 

r<D{ii^7 7 7 2 0 OT'H 7t^^^U-fe^3*^NFfCrtflaJ<Z)«JB*«iEL<^ 
Jt^tlT^tltf, N AND 2 2 4 fr^ &7J$ *lSft!JM# L T 4 # "H" £&U 
, TG2 2 9 >tl t ^ oTl/^f>i/4©^-f^> ffi Af - ^ D O U 



2 2 



ffiliE# 2002-3105323 



#2002—246711 

[0 0 8 5] 

I©l6©HMlfflaJijA«y77 2 0 Oil %S ;* t V iz )]/ 
©«**l$tC, P , 3BP(Z)$(IW'fi-^^iEb<|g^$4^TV^^l^^; U>f-r>S/4 0>#>f * 

ifDOUT(Z)ffi^>f$>mr«^m4:i:J:'J, W»JCtt«5R«i«<iEl/ 
< f83£ $ tiT V* S fr^fr x y * f -5 d i: £ 5 i: 3 #L&#&5 . 
[0 0 8 6] 

(a) mi rp(Dftwmm&3 o&wmt. mBistz*><?>\zmi£zn%i^ a mm 

[0 0 8 7] 

(b) w>y77 1 o o Amic&tf&mm?- h<Dwmz. m^l£%<zhc 

fllJ& L X t» & V %„ 
[0 0 8 8] 

(c) D R AMJCMM LfcM£tftBBl/£:ft\ S R AM (Static Random Access 
[0 0 8 9] 

•(d) n^^tmmzK^:^ *E U -fe;i/S:^tl^tl 1 IfofAfcDRAMS: 
[0 0 9 0], 
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[0 0 9 1 ] 
[0 0 9 2] 

n ic j; y , f§ 1 1 mm<£>$t)$ktf & z> <, 

[0 0 9 3] 
[0 0 9 4] 

■bnrm i 2 ©ft** ^ y -fe;i/{c*f-ts^TO^^$ tife^fc, 

[0 0 9.5] 

£ # T* £ ^ ^ & f$ # IZ m ^ £ i £ & T? £ Z> = 
[0 0 9 6] 

%n (D&miz&ni^ mbtoftmiz&v&mjjm&zmi £m2<Dmm£<Dm 

[0 0 9 7] 
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[fe^tf>i&0jn 

1 o -fe;i/y w 
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3 0 ffStftSfft 
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7 o #raj#nrg& 
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